
·vrA: 

Henri Minette; Deputy Director 
Environmental Health Program 
Department of Heal t1t 

,/\ 'i(ryl) t 
Doak C CoY Di ..,..e,t-o·,.. /, J {; • f">r/1 ' ' . ...., .................. ._ ·~ 'I /Y..1}:.,..t. 7 
Envi:ronme:1tal Center \/:.--"""- · 

FF .. CM: Berny GtJe, WRRC 

July 19 1 1:)73 

Pronoserl Pb .. csub.or,_.ls Standc.:.1 .. ds for Fx"'csll Vlater Streruns 
--~~ ..._ ________ _ 

in Jlal{oii 

The 2 July 1973 revised draft of amendments proposed by the Department 
of Health to the Water Quality Stnnd<rrds, Puolic Health Regulations 
C!wpter 37-l\, conta~.ns a p:rcr1osed standard of 0.050 mg/1 for total pho:.;pho:n.rs 
in \•Iai;el's of clas~>os 1 and 2, t:he Haters of strea.ms, la:ces <:md rese:n'oi.t·s 
(subscc~. 6.B.3,. p. 21.). They abo contain a proposed requircmc:nt that the 

r12 .. tural I'D.tio of nj_ t.Tate-)1it::'"ogcrl to phosphate-phospl10J. .. u5 be llHli~ntain.eLl. i11 
\·lzttel"'S of tl1c sarae classes o :\'c.i thex- of th0se p:roposed ste11dards i.s srJi tc .. bl.~:J 
for f:cosh sm:faco wateTs in lb.h'aii. 

The p·toposed numeric2.l stcmdard for the concentration of total phosphorus 
appea-rs to 'be bHs<:d on guidelines issued by the Envircn:nental Protection 
1\g cnc y (Gui d (~1 in l: s f (f!: Dcvc 1 o _:_;j 11g or Rt.rvi ~; i ng ~\·n.t e:1'} Qu aJ i. L}'" St ~:nd n -rds , 19 73) . 
lio\·.'cVer 1 it: i~~ inrtPL''Y''(Jpri~~te ::~·o~r· lLn·1aiir..n streci!:1s gunerD.1ly hceu',J:.ie (l) :;_t. 
is exc::cJed. .i.n n•:t1n:c:, Etnd (2) the usual colCi?HiS •.;ith high nutrient l eveJ.s 
are f.t.·neTc:.J1)' ir!t~pr)lic;;.hJo i11 Ila\·/aiJ. 'J'ltc EI-'!\ gu.iJelincs nctuall}~ suggest 
th·o s ignific,ant 1 cvcJ.::. of total phospho:.ru:i in fr·c!)l\ \·/atC:l"'S: 0 ~~ OSO 1ng/ J .. to 
p-rr·vc:nt cutl~{~·phic~t~: Lon :J·n 1£i1~_cs r:ni.l_ 0. lCO P[~/!. to p-rc·v~::nt 1llli.sar:ce pl~l.11t 

gJ\Ji·:~h i11 st t'Oarn.s ~ f1 1J 1,~;eve:r, no I!.~1h'aiic~n .st:::·c:~:ns C11tcr lak(:.:S, cu.~d a.: thoug1\ 
t l~ o l u\·: ---'.~·:~t ~_. :c f J O\ r~j o -~~ rn:~a!y- ;.·~ J~e d -i r·;c ted. 1 n-~~ o T (; ::. CT'Vcd. '.l'S , t 1 i o fl o.:;d fl tJ\·j ~-J 

or nlJ <lntl :·!1c~ }O\\: h'(itc~~· flo·,._;:; of~ r~;tn~y (;_~_~,~(·ct ~y T·-~:-'.'-"-h coa~;tnl h'c!tei:'s, i11 

~·~·hi 1..:.h, fer t):~~ rtost 1':1I't, dis_[JCT~;:.: l i:~ Yc~~.~y ei:·fc:cti1/("!.. 1l:n·.'[~ ii;u1 stl'"'(!fll:ls 
v 1·tJ c·! 1 a:!:' ac ~>; .,_.. _;_ s L :1 c a l.l )~" s t cep : t f'ld f~: ... s t fl CY\/ i ng , part ~i~ c ul ar 1 }.. (1Ltr ine '.:!et 
\'H)tt~t}tc;I· \;hen pho~.i})1-~o-.ru.s C011C(~r~trr~'.t:"tons tYr.e: hig1le!_.;t, an~l plnrrts cause very 
J. j_ t U o nui~;;_tu:e bt~CC1..!SO of l:i.;,;i ted groh·th dew to tho hi2.h V<'::locity flO\v. 



Ching (J 972) stu.di,Jd t11·3 '::u.ter q,u::.:lity of ;.~anon StTeo.Ht ~,rh5.c}t drr~ins 

H b~1sir~ o£ 4200 ~~::;:res C.(Y'lsistin:: of :Coj_·-:;stec1 n.nd T'i.:~sidcnti~t1 .::rsa3 \V_L tl1 
·vt~-r·;l l·lg!tt con~HH:;l·ci<:Ll nctivi.tic~ ~ DuTin~~ clry \·/(;ati10J. .. conditioT~s, th·~ 

r:k1i.1ll l'hosphorus concento~;tdon oi:' S smr:plin~ stc1t:ions \·las 0.101 mg/1 \·:ith 
a. range of 0.072 to 0.134 mg/1. Under \·:et Heather conditions, the JlJean 
conc•.;ntration increased to 0.196 mg/1 \·:ith vulue:s ranging from 0.175 to 
0. 204 mg/1. Tiw~;e values ar;1 3 to 4 t.ilf\OS higher than the suggested 
stnnrl:ud of 0.050 mg/1. 

Kalihi Stream drains a basin of 6. 7 square m:U.es consisting of 
forest :reserve \\atershed, residential r.nd coJru;\En·cial and lizht industrial 
area, During 19'70 and 1D7l 2. study by c:onso:r:·tium consisting of Eng5.ncer­
ing Science·~ Inc., Sunn, Low, 'Tom and !lara, Inc. <mel Dillingham Environmen·· 
tal Co. (1972), \·:orking on the O;:thu \'ia.tei· Quality P:.:ogram for the City 
and County of llonolulu, fCJund the total phosphorus to range from 0. 022 to 
0. 030 mg/1. A m~1re recr.;nt S"':: 1Jdy by ~latsushi ta (1973) found ·che mean total 
phosphorus conce:;J.tration during dry 1\eathe:r flcM to be 0.18 n;.;/1 v:i th a 
:r:<~nge of 0. 11 to 0;, 34 _mg/1 CJ1c1 duri.ng 1,·rc~t ',veatller the Jnect·n to l1e 0. 26 In~,;/1 
Hith f~ :range of 0. 03 to 0. 27 mg/1. Fro~ a suG:)a.sin of an "Lmclc:;'J~.:loped __ area 
of 354 acres, che dry weather flow was xound to nave concentrJtlons 01 
0 Jl' J~U/ 1 l.ll t1lp s·+··,•,">"rn ' · , "I;:> .1. • > ~ L.-~C.I , 

A water quality study of Kaneohe Basin streams by Young (1969} 2t 
elevcrt scunpJ.in.g st~1_tions silO!,,~ed ntaxinn.Htl p11osplto~rus conce;ttratiorl occul"'T·ed 
du:r·j!1g the Tf"l_iny \\'inter n:011ths of Decern'Cey- s.r1d ~.Jc:.nuar·y \·tit1l rr nean valtle 
of 0.267 rng/1 anrl a ranga of 0.096 to 0.724 mg/1 as P. A total of 9 streams 
were studied in this 5urvey. · 

Four streams entering Pearl Harbor were studied by the Water Resources 
Rcsec-rch .Center (Tf:norio, YoLmg, c:cnd \'1'hitelv~2.d 1969). ScLflnJles Ho:re taken 
oveT a 3-year pe:-riod and the fo1l owing mean conz~entratior:.s·· o£ P01i -P were 
fOlJ~id: 

~VD.irt\·Ja StJ~ecun ~ 0~508 rngil; ''lail~.ele St1~e2n~ ::= 0;13(15 lngil; \'/a.irn9.l'J. 
Strewn =-~: O .. O~l3 !!tg/.1 cn1cl Kalauct.o StxenJn :-: 0.095 ntg/1 fJ. 

1'h.us f~rcs11 \'/0_tcT streams s1l01Jld be exe1:tpt~:d £:corn tf1r; EP/\ cri te·J~in 
bee:-: usc of tv:o f .:-tcto-r.:; lis tecl in r1 rnemo to :r:c~~ionnl <:d~:d_ ns t l .. Ll"t.OJ. .. :·) l""egct.rclirti~ 
rhp•''')]\01''1'" ·jl-[ ·i·\·' ffUi\·t,.,.l~Jlr,<· ('•\·•)'l'Li 'jfY/))'' (1\ 'TJl''> c-(-·r{>.C])j1(" Q(: \f'<'.'al·~ J • ' • '"' ."'1 L ~ .) l.. . ") ... ~.. • ... J. t:::_ ~....... ··- ,.J. ....... ..i. J~ • ._; :::> ,_1 ~_:. • - '~ ..... ·- , J. ) ;. I\_.., ._. - J,. .............. ~ -1 .,l... • .: ..... I.· -- -~-

cunt·.;;·i n n.atura1 J y occu-rrin~~ J,~Los;_l\o:tu;:; exceed in~: tb.o 100 1~_CJ:/l 1J Tiri.t, 
r2) ,·rh ~~ s t ecp b rrn ~::;1 ~' 11 i .s1: 1/e l. o~::i t y f l O\:s , t~n!l 1~ i s11 r:.nd -n.r.tt tJl' d.l co r~.c':}n :: 1·r~t i c ns 

o!.: s:1.1t consti.tut(~ a nnttrral conditioE.·; in !1:-J~·i(Ll.]_~·}n ~;tT(:Cl~n~: li~:titing plant 
h nuisrJJ~cz~s .. 

'J1w ntomic ratio of N03-N to POt}~P in natural streams can be n fairly 
const2nt val1..te o-r it can var,,v· f:rcdn one to t\\'O o·s.~dors o.f ntap-nittlde. i"I'he 

T r• 't' ; <'j "'/"' : > •" ' t (> ~. 'J r ·• {''I 1 ·t ·t=' .. ·• ~ ~ """\ 1 ·· - ~ 1. : • _. 1 • ...) • "" " 

'--~ ... , ..... t_.~...tOd..:J,.(l.) J.~; .. -,d ..... Ll\...l:~l CdtUl~;:c 1n u~lcl.o~J_cal trpt8:-~c, 1,·!nJc.!t .111 tlr.cn ~s 

c.1.c:p~~.rH}en1: t1~HJ~ .. t tt::~-~'~)8T:1::uro 3 c.~lr~uunt of sol::1~T' :r:ldiatiOit, st:e~:~~~n ftoh~~ an(l. 



n:; s oc.i. ~,d:(~c1 ,.,ti-~h. chall?~)s in I)hy5 :i cal-C1"'tCTEiCHl f~2.c:.t o1~s suc11 ets a} kal in.i ty, 
}lt~!_ .. dr~es.s 1 ~ui·1, 8.T:d. s~~di~J<~nt \:(.Hlcf~~ti'L1.tion., :-rho follcv,·irlg tc.~blf)3 shO\'l that 
~'-:!1;,; r-.::.1tJ G \'~tri ~s g:l.~~Jat ly· not onl}' ir1 four st:.Ct!~l_us t.l1at c.lj_scha.l'ge i11to 
Po;,:-c:!. llarbor but c.ls1) in Kah.ma Stream Hhich drz.ins an undovc:toped o.roa 
on Hind;'lard Oahu. 

(Data from Tenorio 1 et al. ~ 1969) (QCW Project Duta, unpublished) 

Nn ~'·Pn D H.l\~r I 0 N:P RATIO ~vr.,-la.t.\.J}j~ii 

.:> .... 

DATE \'lJ-\I/\\11\ WAIKELE K/1.LAUAO \'i/\I~vL:\Lij DATE KAHANA 

08/17/67 1. 74 4.32 0 0 05/IIt/72 1.96 

10/03/67 1.44 3.62 23.10 1.33 07/17/72 8.41 

11/21/6 7 2.27 2.60 2.13 J-2.23 10/31/72 2.00 

11/7.6/67 9. 71; 3.77 13.86 ,.. ~-~ r o.Lo 12/20/72 2.23 

02/20/67 1. S8 0.64 16.17 9.53 01/17/73 9.97 

04/04/6 8 2.28 2.70 0 0 O? /"~8/7'> ... ,:.. ,) 76,0 

0'/""~/6., {) L I - :J 2.63 2.87 17.01 0 I Qi~/2tt/73 4.62 

08/27/68 ') ~ ., 
._,,j.J 3.40 20.30 24.25 06/20/7:; 0.73 

11/0(t/68 4. 04 4,16 23.26 97.02 ------~-~--

Ol/3li69 o. ·18 3.15 0 4.62 

03/13/6'/ l. 90 2.25 3. 5:5 0.19 

.. rho \~':!l-ic-.tiol1 

al) ~; u ~:v·d .i :: ))') n.:~ ~-· ,:; D.:.l ~/ 

r:} 1 Od:i r':: Jlo c}l: rige 

J.rl th_(:; !~[_..t io e\r(·;n in. nt:.tu.-rn.l con·:li t5.orl~J ce0.fi:t~rn:-; t1tc; 
f)f\·~·ni"od l)it't' bv i,:lt'-'"\ np\F~'".'"(i1';(~J-1j"!";...!.il (';-:-,·;-~1 -f·t\-1 ~ t(l:-)V 10.~7~•') of 
.:. _,-.;,._._._ .. __ . '•..... ) ···"-' J~ ~~ .!....L. Jl.-:.· .... ~-:...~- u ..... \.-"-''. \.-•"- Jl.) _,..,, v , -
in tl-t<7! r:l:.:~Lo of i'!03--~ to PC:r;.-~; f~CC'l"'l nc~t.t~L!:'"al condit.ion.s. 
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